Aberrant protein acylation is a common observation in inborn errors of acyl-CoA metabolism.
Inherited disorders of acyl-CoA metabolism, such as defects in amino acid metabolism and fatty acid oxidation can present with severe clinical symptoms either neonatally or later in life, but the pathophysiological mechanisms are often incompletely understood. We now report the discovery of a novel biochemical mechanism that could contribute to the pathophysiology of these disorders. We identified increased protein lysine butyrylation in short-chain acyl-CoA dehydrogenase (SCAD) deficient mice as a result of the accumulation of butyryl-CoA. Similarly, in SCAD deficient fibroblasts, lysine butyrylation was increased. Furthermore, malonyl-CoA decarboxylase (MCD) deficient patient cells had increased levels of malonylated lysines and propionyl-CoA carboxylase (PCC) deficient patient cells had increased propionylation of lysines. Since lysine acylation can greatly impact protein function, aberrant lysine acylation in inherited disorders associated with acyl-CoA accumulation may well play a role in their disease pathophysiology.